Postoperative recovery after induction with either propofol or thiopentone has been compared in forty ASA I unpremedicated day surgery patients undergoing surgical extraction of third molar teeth under relaxant general anaesthesia. Mean recovery times in the propofol group, requiredfor patients to sit out of bed (44.8 minutes; SD 18.6) and meet discharge criteria (113.1 minutes; SD 34.5) were significantly (P < 0.05) shorter than those in the thiopentone group (59. 7 minutes; SD 21.4 and 133.5 minutes; SD 34.5). Fewer patients in the propofol group were treated in the recovery room for nausea and vomiting and the incidence of mild nausea not requiring treatment was less in the propofol group, but these differences were not statistically significant. Postoperative mental performance, measured by the FAST index, a new test of mental speed, was reduced on average by 1. 7% of preoperative levels, during the recovery period tested, with no significant difference between the groups.
MATERIALS AND METHODS Approval for the study was obtained from the Human Ethics Committee at the Royal Adelaide Hospital. Forty unpremedicated ASA I day patients undergoing elective surgical extraction of third molar teeth under general anaesthesia were randomly allocated into two equal groups who received either propofol or thiopentone for induction of anaesthesia.
The anaesthetist was aware of the induction agent used. However, patients, recovery room nursing staff and a second anaesthetist responsible for recovery room patient testing were blinded. After the establishment of patient safety monitoring and intravenous access, anaesthesia was induced with either propofol I % (with I mlof 1 % plain lignocaine added to each 20 ml of propofol to reduce pain on injection) or thiopentone 2.5%, with doses determined by titration to loss of verbal contact or eyelash reflex. Fentanyl 1.0 mcglkg and vecuronium 0.08 mglkg were administered intravenously and ventilation was assisted by facemask and positive pressure with 70% nitrous oxide in oxygen and 1% enflurane, prior to nasotracheal intubation and intermittent positive pressure ventilation. Anaesthesia was then maintained with 70% nitrous oxide in oxygen with enflurane concentration titrated against response to surgery. Enflurane inspired and expired concentrations were continuously monitored intraoperatively with a calibrated Oatex Capnomac (Oatex Instrumentarium Corporation, Helsinki) and systemic arterial blood pressure and heart rate were recorded at three-minute intervals (Oinamap Model 1846 SX Critikon Inc., Tampa, Florida, U.S.A.). No further fentanyl or vecuronium was administered. At the completion of surgery residual vecuronium effect was reversed with neostigmine 2.5 mg and atropine 1.2 mg and inhalational agents were discontinued. The expired concentration of enflurane was recorded at the time of extubation and procedure duration was measured as time from induction to extubation.
Recovery times were recorded for when patients sat out of bed and also for when they met discharge criteria. Patients were required to be on a bed in the first stage of recovery for at least thirty minutes and have stable vital observations, prior to being assessed for readiness to sit out of bed. The decision to sit required a willing patient, able to comfortably tolerate transfer to a chair. A standardised protocol used to assess patient readiness for discharge required stable vital signs, minimal nausea, vomiting and dizziness, the ability to walk unaided and a postoperative recovery room scores of 10. Patients, when first sat out of bed and when assessed ready for discharge, scored themselves on a verbal analogue scale from 0-10, where 0 corresponded to 'could not feel worse' and 10 corresponded to 'normal self. Recovery room nausea and treatment for nausea and pain were noted.
Psychometric testing
Psychometric testing included p-deletion 6 and the FAST index,7 a test recently applied to the measurement of recovery of postoperative mental performance. 8 The FAST index requires the patient to make choices as to which of two adjacent lights appears to flash more often and subjects are scored for percentage of correct choices in 100 trials at each testing session. P-deletion was scored as the number of p's correctly deleted.
Preoperatively, all patients underwent p-deletion testing twice to reduce practice effects and mental performance was tested once with the FAST index. Ten minutes after arrival in recovery, patients were asked to complete a first postoperative p-deletion. Those unable to attempt the test were reviewed at five-minute intervals until they were capable of performing the task. Postoperative FAST index accuracy was tested when patients sat out of bed. When patients were assessed ready for discharge, both FAST index accuracy and p-deletion testing were repeated. Accurate times were recorded for recovery room testing.
Statistics
Group differences in recovery times, intraoperative cardiovascular parameters and volatile anaesthetic agent concentrations were examined with Student's t test. The Mann-Whitney test was used for differences in self-assessed scores of well-being and the Fisher exact test was used for data relating to recovery room nausea, and pain.
Statistical significance was assumed for P < 0.05 in the above evaluations. Repeated measures analysis of variance with an unstructured covariance matrix 9 was used to compare the p-deletion and FAST index data for both groups. Patient age, sex, preoperative value of the variable, time after completion of the operative procedure when testing occurred, propofol dose (mg/kg) and thiopentone dose (mg/kg) were included as covariates in each repeated measures analysis.
RESULTS
Ten patients in the propofol group and six in the thiopentone group were male. Both groups were reasonably well matched for patient and procedure characteristics ( Table 1 ). The mean doses of induction agents used were 2.66 mg/kg (SO 0.27) for propofol and 4.92 mg/kg (SO 1.07) for thiopentone. There were no significant differences between the groups for intraoperative maximum and minimum recorded mean systemic arterial blood pressures and heart rates, maximum intraoperative expired enflurane concentration or expired enflurane concentrations at time of extubation ( Table 2) . Recovery times when patients were able to do the first postoperative p-deletion test were significantly shorter in the propofol group, as were recovery times to sit out of bed and meet discharge criteria ( Table 3 ). Self-assessed scores for well-being at times when patients sat out of bed and were assessed ready for discharge were not significantly different for the two groups (Table 4) .
Mild nausea and nausea requiring treatment were both more frequent in the recovery room in the thiopentone group (Table 5 ) but these differences between the groups were not statistically significant. Fifteen patients in each group required analgesia in recovery, given in the form of oral paracetamol 500 mg plus codeine 30 mg.
Group mean scores for preoperative and postoperative number of p's correctly deleted and FAST index accuracy are given in Tables 6 and 7 respectively for purposes of illustration only. Statistical evaluation with repeated measures analysis of variance showed there were no significant differences between the groups for performance in both tests, and that for both groups, over the recovery period tested: i.e. P postoperative = 0.601 X P preoperative + 0.204 X time (minutes); 2. similarly, the expected postoperative FAST index accuracy (F postoperative) was determined only by preoperative FAST index accuracy (F preoperative)
i.e. Fpostoperative = 0.983 X Fpreoperative All other covariates previously mentioned were not significant in their effect. DISCUSSION The mean doses of propofol and thiopentone used for induction of anaesthesia are similar to doses reported previously. 4 The lack of significant differences between the groups in intraoperative maximum and minimum blood pressures and heart rates and maximum expired enflurane concentration suggest that anaesthesia was maintained at a similar depth in both groups. This, together with the similar mean expired enflurane concentrations for the groups at time of extubation, and the fact that all patients underwent the same surgical procedure, suggests differences in recovery times between the groups may be attributed to the use of standard doses of propofol or thiopentone for induction of anaesthesia. Support for consistency in the blinded assessments that determined recovery times for patients to sit out of bed and to be ready for discharge comes from the similar self-assessed patient scores of well-being at those times in the two groups. Otherwise, the major differences were not statistically significant, and although their effects cannot be absolutely excluded, it seems unlikely that they would contribute significantly to the observed results of the study. Few studies have considered the effects of induction by propofol or thiopentone on later recovery times. Most of the studies that have considered later recovery times did not restrict the use of these agents to induction of anaesthesia, but either used additional doses of the agents to maintain anaesthesia in procedures of short duration lO or compared different anaesthetic techniques, usually in procedures of longer duration, by comparing induction and maintenance with propofol against induction with thiopentone and maintenance with inhalational anaesthesia. l , 11.13 In a study that involved procedures of moderate duration and restricted the use of propofol and thiopentone to induction, maintenance of anaesthesia with halothane under spontaneous ventilation may have obscured recovery differences due to the induction agents. 4 The use of a standardised balanced relaxant maintenance technique in this present work, with a likely lower equivalent dose range of volatile agent allowed by the use of muscle relaxation, may have allowed for the identification of significant differences in later recovery times.
In this study, the ability of patients to perform the first postoperative p-deletion test served as a marker of early recovery. Patients in the propofol SD Mean SD P 1.53 4.90 1.68 ns 1.30 6.52 1.25 ns group were able to perform the first postoperative test sooner than those in the thiopentone group, but there were no significant differences between the groups in p-deletion scores for both of the postoperative sessions. In both groups, postoperative p-deletion scores were close to preoperative values by the time patients were judged ready for discharge. While p-deletion is intended as a measure of attention, the FAST index has been designed to measure mental performance. Full recovery of mental performance at time of discharge would be advantageous in day-case patients. At present, however, there are few satisfactory recovery room tests of mental performance. 14 Preliminary work has shown reasonable correlation between FAST index accuracy and performance on standard independent tests of intelligence,? and a recent study, using the same FAST index parameters and sensitivity as in this present work, showed postoperative performance was significantly more depressed in patients who received intraoperative sedation with modest doses of midazolam, compared to patients who received propofol sedation.s In this present study, with the same parameters, the FAST index indicated only a small reduction in postoperative mental performance in both groups over the recovery period tested, with no significant difference between patients who received propofol or thiopentone for induction of general anaesthesia.
In conclusion, in this study, average recovery times for unpremedicated day surgery patients to sit out of bed and be ready for discharge were significantly reduced after procedures of moderate duration carried out under relaxant general anaesthesia induced with propofol, compared to those induced with thiopentone. These later recovery times are of relevance to day-case anaesthesia as they not only indicate the rate of patient recovery to more normal function, but also may be important determinants of recovery room caseload capacity and recovery staffing requirements.
